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1. Synthesis of 2,7-diodo-9,9-dibutylfluorene (9)

A solution of KOH (23.856 g, 0.426 mol, 10 eq.) and tetrabutylammonium bromide
(2.748 g, 0.0426 mol, 6 eq.) in water (35 mL) was heated to 65 °C. After a few
minutes, 2,7-diodofluorene (17.8g, 0. 426 mol, 1 eq.) and bromobutane (35.02 g,
0.256 mol, 6 eq.) were added and the mixture turned deep red. After 1 h heating, the
mixture was cooled to 20 °C and a suspension formed in the biphasic reaction
medium. The pink agueous phase and violet organic phase were separated from the
solid. The aqueous phase was extracted with CH,Cl, (3 x 100 mL) and the dark
brown extracts were combined with the organic phase and dried over MgSO, before
being evaporated. After three recrystallizations from EtOH, the pure title compound
was isolated as an orange solid (17.90 g, 79%2 and characterized by comparison to
literature.> MP: 130-131 °C. R;: 0.71 [hexane] *H-NMR (400 MHz, CDCls): & = 7.61-
7.69 (M, 4H, Hp), 7.41 (d, Jyn = 7.4 Hz, 2H, Ha/), 1.86-1.93 (m, 4H, Hg,) ,1.02-1.16
(m, 4H, Hgy) ,0.69 (t, *Jun = 7.3 Hz, 6H, Hgy), 0.56 (M, 4H, Hg,). “*C{*H}-NMR (101
MHz, CDCl3): 6 = 153.0, 140.3, 136.6, 132.5, 122.1, 94.0, 56.0, 40.5, 26.4, 23.5,
14.5.

'D. Li, H. Li, M. Liu, J. Chen, J. Ding, X. Huang and H. Wu, Macromol. Chem. Phys.,
2014, 215, 82-89.
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2.'H / *c{*H} NMR Spectra of 1-4 and Assignment of Signals

Compound 1: *H NMR (400 MHz, CDCly) & = 7.83 (1H, d, J 1.5 Hz, Hy), 7.72 (1H, d, J 8.1 Hz, Hy),
7.71-7.67 (1H, m, H), 7.61 (2H, d, J 9.3 Hz, Hy), 7.46 (1H, dd, J 1.9 and 8.1 Hz, H,), 7.39-7.28 (7H, m,
Hp, H;, Hi and Hy), 7.21-7.11 (6H, m, H, and H,), 6.86 (2H, d, J 9.3 Hz, H,), 2.03-1.85 (4H, m, H,),
1.05-0.92 (4H, m, H,), 0.57 (6H, t, J 7.3 Hz, H,), 0.54-0.44 (4H, m, H,). *C{*H} NMR (100 MHz,
CDCly) & = 168.9, 164.7, 153.8, 152.6, 152.3, 148.2, 144.7, 139.0, 132.1, 130.3, 130.2, 129.9, 129.4,
127.6, 127.1, 126.8, 124.5, 123.4, 122.0, 121.4, 121.0, 118.2, 113.8, 112.8, 112.8, 111.9, 85.1, 78.6,
55.8, 39.9, 26.1, 23.0, 13.9.

Compound 2: *H NMR (400 MHz, CDCly): & = 7.93 (2H, d, J 1.7 Hz, Hy), 7.89 (2H, d, J 8.1 Hz, Hy),
7.70 (4H, d, J 9.3 Hz, Hy), 7.57 (2H, dd, J 1.7 and 8.1 Hz, Hy), 7.45-7.37 (8H, m, Hp), 7.32-7.20 (12H,
m, H, and Hy), 6.96 (4H, d, J 9.3 Hz, He), 2.15-2.00 (4H, m, H;), 1.13-1.00 (4H, m, Hy), 0.64 (6H, t, J
7.3 Hz, Hy), 0.61-0.50 (4H, m, H,). *C{*H} NMR (100 MHz, CDCl,): & = 168.3, 163.6, 153.8, 153.4,
144.8, 144.3, 132.2, 131.9, 130.0, 129.2, 126.9, 126.8, 124.6, 122.3, 121.3, 117.9, 113.6, 112.8,
112.2, 111.4, 87.0, 78.0, 56.4, 39.3, 25.9, 22.7, 13.7.

Compound 2": *H NMR (400 MHz, CDCly): & = 7.83 (1H, d, J 1.6 Hz, Hy), 7.70 7.71 (1H, d, J 8.1 Hz,
Hy), 7.64 (1H, dd, J 0.8 and 7.7 Hz, Hj), 7.61 (2H, d, J 9.3 Hz, Hy), 7.48-7.46 (1H, m, Hy), 7.44 (2H, br
s, Hi and Hy), 7.36-7.28 (6H, m, H, and H), 7.24-7.11 (10H, m, H,, H, and Hg), 7.07-7.03 (4H, m, H),
7.00 (2H, tt, J 1.1 and 7.3 Hz, Hy), 6.94 (2H, d, J 8.8 Hz, H,), 6.86 (2H, d, J 9.3 Hz, He), 2.03-1.85 (4H,
m, H), 1.05-0.94 (4H, m, H,), 0.58 (6H, t, J 7.3 Hz, H,), 0.55-0.39 (4H, m, Hy). “*C{*H} NMR (100
MHz, CDCly): 5 = 168.6, 164.5, 153.8, 152.6, 152.5, 148.3, 147.3, 147.2, 144.6, 138.6, 132.7, 132.0,
131.1, 130.5, 130.2, 129.5, 129.4, 127.0, 126.8, 126.1, 125.2, 124.9, 124.4, 123.8, 122.1, 122.0,
121.3, 121.1, 118.1, 115.6, 113.7, 112.8, 112.7, 111.9, 91.9, 89.4, 85.2, 78.5, 55.8, 39.8, 26.0, 23.0,
13.9.

Compound 3: *H NMR (400 MHz, CDCly): & = 7.92 (1H, d, J 1.5 Hz, Hy), 7.75 (2H, d, J 9.2 Hz, Hy),
7.71 (1H, d, J 8.2 Hz, Hy), 7.65-7.57 (2H, m, Hq and H)), 7.43 (4H, t, J 7.8 Hz, H,), 7.37-7.24 (10H, m,
H., Hg and H,), 7.20 (4H, d, J 7.6 Hz, Hy), 7.14 (3H, m, H, and H,), 7.12-7.05 (1H, m, H)), 7.00 (2H, d, J
9.2 Hz, H,), 2.07-1.83 (4H, m, H)), 1.19-1.06 (4H, m, H,), 0.75 (6H, t, J 7.3 Hz, H,), 0.72-0.63 (4H, m,
Hm). “C{*H} NMR (100 MHz, CDCl,): d = 168.3, 165.0, 154.3, 153.7, 151.9, 150.0, 148.3, 147.4,
144.6, 132.9, 132.0, 130.2, 129.8, 129.5, 129.1, 127.0, 126.7, 125.0, 124.1, 123.8, 122.2, 122.1,
120.0, 118.1, 117.2, 113.8, 113.1, 112.8, 112.2, 83.4, 78.6, 55.5, 39.6, 26.1, 22.9, 13.9.
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Figure S1. 'H (a) and *C{*H} (b) NMR Spectra at 400 and 100 MHz, respectively, for 1 in CDCls.
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Figure S2. 'H (a) and *C{*H} (b) NMR Spectra at 400 and 100 MHz, respectively, for 2 in CDCls.
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Figure $3. 'H (a) and *C{*H} (b) NMR Spectra at 400 and 100 MHz, respectively, for 2’ in CDCl;.
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Figure S4. 'H (a) and *C{*H} (b) NMR Spectra at 400 and 100 MHz, respectively, for 3 in CDCls.
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3. Characteristic Vibrational Modes Detected by IR/Raman Spectroscopy for
1-6
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Figure S5. Comparison between Raman (a) and IR (b) spectra of 5, 2 and 2’ in the 2300-1900 cm™
spectral region showing the V¢=c/Vc=y modes. The presence of one of each in 2’ is clearly evidenced
by Raman. Additional modes near 1550 cm™ which might be attributed to Vc.c modes of TCBD are
also apparentin 2 and 2’.
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4. UV-Vis Absorption Solvatochromy for 1-3

Table S1. Absorption Solvatochromy for 1-3 and 2’.

1 2 2’ 3
Solvant /]absmax 1 Aabsmax 2 /]absmax 1 /]absmax 1 /]absmax 2 Aabsmax 1
(nm) (nm) (nm) (nm) (nm) (nm)
Toluene 412 487 429 406 489 521
AcOEt 401 472 413 392 461 489
SOAG 405 479 418 396 468 501
THF 405 478 420 396 469 497
CH,Cl, 415 487 428 411 483 512
EtOH 406 479 419 398 469 495
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Figure S6. UV-Vis spectra of 1 (a) and 3 (b) in various solvents at 25 °C.
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Normalized absorption
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Figure S7. UV-Vis spectra of 2 (a) and 2’ (b) in various solvents at 25 °C.
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5. UV-Vis Absorption and Emission Spectra for 1-3 in Solvent Glasses

Normalized absorption
UOISSIWS PazZI[euWIoN

0

Normalized absorption
UOISSIWS PAZI[BUWION

0

Figure S8. Mirror images of the absorption spectra at 298 K and of the normalized emission spectra
for1, 2,2’ and 3 in (a) ethanol at 77 K and (b) in sucrose octaacetate at 298 K.

Table S2. Absorption and Emission Data for 1-3 in solvent glasses

Cmpd Absorption Stokes Shift Emission Aoo
A (nm) (cm'l) Aem (nm) [Dem] (nm/eV)

EtOH at 77 K

1 334, 406, 479 5817 664 [0.12] 574/2.16 "

2 2345, 398, 469 6702 684 [0.11] 586 /2.12 1

2 337, 419, 474 (sh) 6434 682 [0.08] 596 /2.08 1

3 419, 495 5834 696 [0.06] 600 /2.07 ™
SOA at 298 K

1 325, 405, 479 5054 632 [0.06] 547 /2.27

2 352, 396, 468 5619 635 [0.05] 545/2.28

2 420, 486 (sh) 5783 676 [0.02] 564 /2.20

3 412,501 4623 652 [0.06] 579/2.14

[a] Fluorescence quantum yield determined relative to rhodamine 101 in EtOH at the same temperature (®¢ = 1).” [b] Obtained
from absorption and emission spectra determined at different temperatures.

2A. M. Brouwer, Pure Appl. Chem. 1980, 83, 2213-2228.
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6. UV-Vis Absorption and Emission Spectra for 4-6 and Solvatochromy
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Figure S9. Mirror images of the absorption and rescaled emission spectra for 4 (a), 5 (b) and 6
(c) in dichloromethane (20 °C).
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Table S3. Absorption Solvatochromy for 1-3 and 2’.

4 5 6
SOIVant /]absmax Aemmax /]absmax /]emmax Aabsmax Aemmax
(nm) (nm) (nm) (nm) (nm) (nm)

Toluene 362 401 389 421 381 414
AcOEt 359 419 385 429 378 418
THF 361 420 387 433 380 421
CH,Cl, 365 428 389 449 384 434
CH;CN 362 450 385 491 380 453
DMSO 365 454 391 492 384 454

| 1 1

—— toluene
—— AcOEt

THF (a)
—— CH,CI, -
—— CH,CN
— DMSO

Normalized absorption

300 350 400 450 500 550 600

1 1 1 1 1
— toluene
— AcOEt
re (b)
0.8 — CHCl, -
—— CH,CN
— DMSO

0.4 -

Normalized absorption

0.2+ -

00 T T T I I

300 350 400 450 500 550 600
A (nm)
| 1 1

10
_— toh;)ene
—— AcOEt

THF (C)
08| —— CH,Cl, L
— CH,CN
— DMso

0.6 — -

Normalized absorption

0.2 -

00 T T ‘ I T T
300 350 400 450 500 550 600
A (nm)

Figure $10. UV-Vis spectra of 4 (a), 5 (b) and 6 (c) in various solvents at 25 °C.
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Normalized emission
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Figure S11. Emission spectra of 4 (a), 5 (b) and 6 (c) in various solvents at 25 °C.
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7. Cyclic Voltammograms for 4-6
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Figure S12 . Cyclic voltammograms of 1-6 and 2‘ in CH,Cl,/[n-BusN][PF¢] (0.1 M) at 25 °C at 0.1 V/s.
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8. Cartesian Coordinates of the DFT Optimized Geometries for C1-C6
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. 55754500
. 85129400
. 63096200
. 29735500
. 63143600
. 80921900
. 81711900
. 21499200
. 53826600
. 61553500
. 01582300
. 18568900
. 12467200
. 64104700
. 18926300
. 04548400
. 77739600
. 56829800
. 58116500

. 56187400
. 29005100
. 94634700
. 76867300
. 06071500
. 73048600
. 08424000
. 55146800
. 38292000
. 36199500
. 76871900
. 94646000
. 29017400
. 56182500
. 73048800

517
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-10
-11

-9
-12
-11
-10

-8
-12

Supporting Information

. 72910500
. 85412400
. 72300400
. 31486600
. 00019000
. 88516800
. 88547900
. 00018400
. 00025500
. 88722700
. 88681100
. 00032600
. 89692500
. 89766900
. 78173800
. 78085000
. 49515300
. 90395900
. 79557100
. 04344200
. 26921000
. 63390600
. 78329900
. 27623200
. 76264000
. 10011000
. 69845300
. 90576200
. 41392600
. 76621300
. 20544300
. 25984400
. 49127800
. 46418100
. 70543600
. 99500700
. 69889600
. 90606500
. 41407800
. 76608600
. 20595100
. 25956300
. 49153500
. 46373800
. 70520600
. 99451700
. 33240200
. 33151200
. 26993900
. 60866500
. 85630900
. 52237700
. 92412200
. 78046700
. 81239800
. 11479700

-1

- 3.

-0

WNWNWNWNNNNORPRPOPRPPFPOOOONORFRPORLEP,LOO

. 51374200
62916700
. 32699200
. 09973200
. 79150200
. 31031600
. 31043100
. 87000000
. 23930800
. 73223000
. 73209200
. 19858800
. 16774000
. 16841800
. 86865400
. 86805800
. 58668600
. 82617100
. 79920700
. 03396700
. 96772100
. 68423800
. 83069200
. 46698900
. 31228700
. 77068600
. 75024200
. 67670700
. 30951500
. 38927700
. 49502000
. 38930200
. 29915400
. 45378900
. 39211200
. 19833700
. 75048300
. 67638200
. 30907900
. 38995100
. 49449900
. 38921100
. 29827900
. 45427300
. 39325400
. 19807600
. 52222400
. 52308100
. 85721100
. 07500700
. 99793900
. 42879500
. 96557500
. 33679100
. 84025800
. 55661800

WNWORFRNOPFRPOORFRPRFPFOOORFRPRFPOFRPOPRPPOOORPPFPORFRPORPMMWEREE

. 06070200
. 55162800
. 08420700
. 38297700
. 90503400
. 28773500
. 28774000
. 18606000
. 89683900
. 30921200
. 30917600
. 23521200
. 45178800
. 45199000
. 71902600
. 71931600
. 61034300
. 68102800
. 83897100
. 77037600
. 86113200
. 81880000
. 77085600
. 07372000
. 11842300
. 73651800
. 60627800
. 33085800
. 28080600
. 18792400
. 97495800
. 41655800
. 85484700
. 31327500
. 72996900
. 08834200
. 60603000
. 33079600
. 28119800
. 18792200
. 97504600
. 41689800
. 85539700
. 31314500
. 73014300
. 08880600
. 16410600
. 16408200
. 18026600
. 84467700
. 50812100
. 83077100
. 18871500
. 49024100
. 76377600
. 15645500

518
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Supporting Information

. 56168500
. 45067300
. 83253600
. 33927600
. 39608800
. 32053800
. 41448700
. 42804500
. 35469400
. 28257400
. 39631300
. 45899800
. 33956400
. 41841000
. 26876500
. 60746000
. 85487600
. 52089000
. 92310100
. 77876000
. 81098600
. 11305500
. 56017900
. 44877400
. 83057900
. 33815100
. 31895800
. 39517600
. 35289000
. 28081900
. 41334800
. 42747600
. 39473000
. 33740800
. 45803300
. 41664800
. 49584900
. 63526300
. 79625900
. 90465800
. 26986700
. 04415700
. 78486500
. 27785100
. 10178500
. 76453200

1 1 1 1 1 1 1 1 1 1
NENWWNNNNNONORPRPWOOONRERWWWWWNWNWNWNOOONIMOOORFRPRWEANWWWW

. 59440600
. 44139200
. 82726200
. 30265900
. 68460000
. 69705400
. 45907400
. 60045400
. 46333800
. 17099900
. 84936500
. 97047000
. 54710700
. 45096800
. 85847700
. 07674400
. 99913800
. 43094700
. 96735700
. 33840700
. 84107200
. 55871300
. 59692500
. 44295800
. 82968400
. 30359200
. 69797500
. 68563400
. 46434300
. 17184900
. 46018900
. 60150100
. 85046900
. 54810300
. 97166400
. 45214500
. 58766900
. 68522600
. 80046000
. 82716100
. 96922300
. 03491600
. 83182700
. 46832400
. 77189200
. 31391400

PWPAPrFRPWONWORFRLNOLPR

1
o

. 56108600
. 52007800
. 92533700
. 02552200
. 27829900
. 94049100
. 43301200
. 34037600
. 10002000
. 03599800
. 34961800
. 40235100
. 02489700
. 25365400
. 18037400
. 84496800
. 50815300
. 83117300
. 18837200
. 49039100
. 76365500
. 15678600
. 56164300
. 52017100
. 92575400
. 02549400
. 94037100
-2.
. 09985000
. 03614600
. 43297500
. 34045600
. 34948700
. 02466000
. 40234600
. 25347900
. 61045500
. 81828000
. 83902700
. 68104700
. 86113200
. 77028500
. 77009800
. 07311700
. 73554100
. 11773800

27831400

519
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Supporting Information

. 93689200
. 07910500
. 92767900
. 69034800
. 56513400
. 69483800
. 82010700
. 01049800
. 61080500
. 66737800
. 58134100
. 95701500
. 61978700
. 86942200
. 49026000
. 84461900
. 54161100
. 39382700
. 92719400
. 97549900
. 26970200
. 98584200
. 90708800
. 75479700
. 75448000
. 02752600
. 55360600
. 41667500
. 03096000
. 24241900
. 44701600
. 81331200
. 12442100
. 99494100
. 18204400
. 36991300
. 24833800
. 18558300
. 03389800
. 63509200
. 32960900
. 54258100
. 79765600
. 38110800
. 81649800
. 99910300
. 38926400

Cc2

0
1
2
1
0
0
0
3
1
2
1
0
0
1
1
0
1
2
1
3
4
3
3
2
2
3
1
2
0
0
1
2
3
3
3
3
2
3
2
1
4
0
0
0
0
1
0

. 35106900
. 57286800
. 22590300
. 64622900
. 40960800
. 23944000
. 14556800
. 19766100
. 18736500
. 18025100
. 07432300
. 98736800
. 13526100
. 15282300
. 06364700
. 05268700
. 76717400
. 01130700
. 85573700
. 51716000
. 28957500
. 85462800
. 42630100
. 33571800
. 67594100
. 07350100
. 38636500
. 13049800
. 24313200
. 33287300
. 82559600
. 90237800
. 47057300
. 18721000
. 94695800
. 42938600
. 40247900
. 33427200
. 12478800
. 91023500
. 09982600
. 94777100
. 97612900
. 02940800
. 12916100
. 70930100
. 83413700

. 90682800
. 21632900
. 26794900
. 08642000
. 57572400
. 07612100
. 29879800
. 74237400
. 60020800
. 50656000
. 00659200
. 10411100
. 43062800
. 05662300
. 15433400
. 62061600
. 58445800
. 46429700
. 64116600
. 18369200
. 14081100
. 07261200
. 27192200
. 03237300
. 32465200
. 38872100
. 53821700
. 03765100
. 34205400
. 26499000
. 08301200
. 02506800
. 08095700
. 16102900
. 15032200
. 11063000
. 31686300
. 52556400
. 47474500
. 44662000
. 70628400
. 71662800
. 35866200
. 34211500
. 98119400
. 13071200
. 71466000

S20
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Supporting Information

. 42952700
. 63633200
. 78103100
. 21845900
. 65326600
. 32311700
. 42466400
. 69904800
. 74507400
. 80194000
. 92804600
. 46489600
. 19443600
. 37969800
. 66152200
. 86078100
. 68908400
. 02724000
. 36854100
. 03155800
. 27098400
. 38068000
. 32698500
. 71456400
. 06921200
. 12192200
. 50227500
. 72382300
. 58857100
. 95109600
. 66347500
. 42859100
. 04037300
. 05958300
. 89219400
. 55734700
. 21716100
. 95771700
. 59212800
. 61733100
. 30735300
. 34496800
. 83814000
. 02864100
. 51891300
. 05300700
. 13822200
. 79627000
. 61939700
. 55830800
. 06996100
. 75357400
. 76080700
. 14815100
. 44681800
. 13283700

- 0.
- 0.
0.
-1.
- 0.
-1.

02936900
80523900
20412100
54650700
43970500
58675300

. 59751800
. 69643600
. 40380500
. 49642100
. 49701500
. 65489100
. 59730300
. 31500300
. 65952300
. 76233900
. 01855000
. 96116200
. 45580700
. 33731300
. 62246100
. 81472900
. 51137100
. 76060200
. 28781900
. 15078300
. 04772000
. 19826700
. 36512200
. 56514500
. 90225400
. 30019500
. 09041600
. 20670800
. 26428700
. 24706700
. 15443200
. 67878500
. 46928100
. 34396500
. 29445600
. 02568800
. 48225000
. 99429900
. 60846500
. 86007700
. 70182800
. 84831300
. 39953100
. 16965400
. 27665500
. 52133700
. 31014100
. 82126100
. 08871600
. 60761200

OCOORFrPFrOO

CQCUTWUIRAFRPWNREAELEDNPE

1
o

. 86333300
. 05934200
. 47145300
. 51435900
. 17525500
. 63577800
. 37762700
. 54134000
. 05691900
. 46149500
. 72880200
. 00677600
. 88923200
. 87871000
. 43469800
. 09820700
. 48035500
. 08173700
. 76905400
. 96627000
. 92087200
. 65210500
. 07219000
. 25478200
. 64810700
. 65231900
. 94521400
. 74927600
. 86396800
. 92976700
. 14436300
. 72093200
. 21381100
. 06021700
. 32539200
. 00449700
. 34461500
. 32719200
. 88704800
. 51028100
-2.
. 47875900
. 54397900
. 20651000
. 54172500
. 83053800
. 17115700
. 25804500
. 58418700
. 17855400
. 48593400
. 94990700
. 53977500
. 66808600
. 01269500
. 06399800

24619000

S21
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13.
12.
15.
14.

Supporting Information

95379800
36910300
37353700
49457900

0.
0.
1.
1.

99206000
21898500
62250500
44301700

3.
4.
1.
4.

31172000
54938300
81957000
13874600

Q. o v 2
SEIL

1
WEANWWWPRAWORLRONOOOONWWOUIWWAUITO Ol

1 1
N -

. 32879300
. 15145200
. 58549300
. 23259000
. 41465100
. 97049300
. 77519700
. 21783400
. 35679100
. 42279900
. 03179100
. 85797500
. 34062900
. 30096300
. 87666000
. 05189800
. 86364200
. 21707700
. 87722000
. 89836500
. 93166800
. 27247300
. 85352700
. 47059300
. 81084800
. 48876900
. 15359900
. 61745700
. 65522200
- 3.
. 05475100
. 73939000
. 13432000
. 19206800
. 80986400
. 80477000
. 03689100
. 08123900
. 70357300
. 52422300

81735800

1
ONPFPOOOORr

. 55379400
. 82873400
. 17924300
. 44380400
. 29021200
. 29399100
. 31951600
. 73403400

1. 86244900

. 47746600
. 22575100
. 87109700
. 49898600
. 48901300
. 17084100
. 19641400
. 68791900
. 20905200
. 95444100
. 90279800
. 04435100
. 64124100
. 10416800
. 22616100
. 92247700
. 36867200
. 20669200
. 12981800
. 17475400
. 31752900
. 58617800
. 16392700
. 74438600
. 49535800
. 69216500
. 08395900
. 42321000
. 00009600
. 58502000
. 10720500

OOONNWNOPFLREFO

1 1 1 1
OOPFrOOoOPR

1 1 1
[N N o]

. 28289300
. 39843000
. 40209400
. 30457800
. 57307700
. 36746200
. 90894200
. 08932100
. 06171400
. 06926900
. 51383800
. 83352000
. 18833200
. 79669000
. 10759700
. 44920600
. 54682900
. 30914000
. 86016300
. 75122300
. 08742000
. 26414500
. 32342700
. 58370300
. 11294700
. 96268600
. 82433600
. 49875500
. 58368200
. 44021800
. 06072300
. 36804400
. 90415100
. 63389100
. 51737700
. 86345200
. 12002900
. 36709600
. 12373600
. 32220100

S22
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Supporting Information

. 12122100
. 00419100
. 14630300
. 35335700
. 62762700
. 65155600
. 83197000
. 47352400
. 97239600
. 51555200
. 31644000
. 34780600
. 45275600
. 35124900
. 48992500
. 26597600
. 55273800
. 41049000
. 56872700
. 30202700
. 17528000
. 21116000
. 01932200
. 14244500
. 48564800
. 81395900
. 48532200
. 73766600
. 82094500
. 76988000
. 15958800
. 52638800
. 55441800
. 94366300
. 24306400
. 52765200
. 10581600
. 67135600
. 63702100
. 23603400
. 89957600
. 52169600
. 89219600
. 12774200
. 63006700
. 96406800
. 39529700
. 15188700
. 21853500
. 53034900
. 23110700
. 25636500
. 18431900
. 33788800
. 78683200

1
AR UIWONWRARRPRWNRPRPRRPRPPRPRPRPPRPRPNOWRRFRPORNORPROOUIAUIWORARPRWWNNPR

. 27478800
. 42699300
. 66059100
. 50980200
. 95441900
. 82184900
. 80193600
. 33013000
. 03262400
. 12022600
. 63270000
. 04296500
. 06956900
. 15873100
. 26853800
. 17182100
. 31116400
. 74435700
. 22060000
. 97048500
. 12027600
. 57613900
. 76177700
. 34963000
. 34132900
. 45940900
. 44013800
. 25758500
. 54047900
. 48010400
. 53458100
. 43099400
. 62219600
. 60444800
. 10070700
. 46088500
. 55427900
. 26428500
. 87853600
. 36859700
. 49335000
. 72434900
. 32104100
. 93524600
. 35581400
. 67404100
. 02244800
. 61275200
. 33542500
. 57023200
. 87940900
. 88505500
. 10767300
. 59761500
. 19268300

PNWFRPNPEPPRPRARBRNONWONDNEPREP

1 1 1
WEFEN

. 03181500
. 50252000
. 27653400
. 10003600
. 43873700
. 74610000
. 08288100
. 71088900
. 84870800
. 04294700
. 39161500
. 98291900
. 05984300
. 72292100
. 85777400
. 46002700
. 44316400
. 10083400
. 37428200
. 44915100
. 98265500
. 81609400
. 64684400
. 95352800
. 56727200
. 30840300
. 52818600
. 48570700
. 26342100
. 60700600
. 87908500
. 21741400
. 31349800
. 62737500
. 18327000
. 03750800
. 46273400
. 16303800
. 04090800
. 58226800
. 57250100
. 43827700
. 04053000
. 57265700
. 31533300
. 71114300
. 63605600
. 88419300
. 89193000
. 86570800
. 06367300
. 61493400
. 82150700
. 60946500
. 81235500

523
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Supporting Information

O‘O <

. 66104200
. 05089600
. 87209700
. 25242100
. 84933800
. 04973100
. 40207700
. 49629700
. 32374100
. 60855400
. 93252700
. 96301000
. 66520800
. 33578500
. 30875300
. 17405200
. 99839600
. 47245400
. 11200000
. 63200500
. 41480200
. 00327900
. 83187200
. 62976500
. 21810500
. 37319100
. 01590600
. 01410100
. 83461400
. 83310700
. 47383700
. 25258300
. 89150400
. 46756300
. 95630200
. 09202700
. 65426300
. 58577600
. 28310800
. 15605700
. 75430100
. 40572300
. 64298600
. 05025400
. 66960100
. 22927500
. 45047900

C4

OFrRPOFRPPFPOOOFRPNPFPPFPOOOOR

PRAROPPRWONFPWFRPNFPORPLPPFPLPOPRPO

1 1 1
WEFEN

N

o
O

. 74772700
. 60395200
. 42594000
. 29730800
. 85198800
. 87403400
. 30151300
. 75978700
. 27510400
. 51841800
. 89619300
. 03820500
. 18404000
. 56977500
. 71553900
. 84055400
. 32318300
. 83680500
. 51771300
. 49112200
. 39310800
. 28572700
. 29946500
. 83582200
. 19546700
. 16442100
. 93559100
. 62175200
. 07774200
. 97861700
. 79761500
. 02454100
. 29447900
. 18101400
. 66935400
. 42141000
. 89334800
. 90486100
. 99196900
. 78994700
. 09487800
. 18066500
. 75125900
. 14128400
. 08588400
. 35320500
. 22366600

[ecNelololololooNeol NoleololNoNeNoNe]

1 1 1 1 1 1
clololeNaol o)

. 89220100
. 32165100
. 20459800
. 15373600
. 41820000
. 94172000
. 64097700
. 38295200
. 65634400
. 29380500
. 50300400
. 08567600
. 53421600
. 74723700
. 33139800
. 98262000
. 24417200
. 85147200
. 22726600
. 27517300
. 23105100
. 17823400
. 71247100
. 41248000
- 0.
. 17932500
. 47437300
. 83652800
. 06446800
. 09064900
. 94516200
. 00468800
. 17019100
. 17750700
. 66969600
. 33078600
. 83428600
. 49815200
. 45052400
. 49825500
. 11233600
. 15394300
. 62445800
. 22579000
. 19694500
. 51229200
. 41486600

66285800
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Supporting Information

. 76712900
. 01279200
. 52331700
. 62745400
. 14453600
. 91967900
. 23488300
. 02792000
- 6.
. 05383600
. 28978100
. 31690300
. 21158400
. 26914600
. 25886400
. 02235100

24082900

. 76023700
. 28645800
. 39131600
. 97664800
. 49008100
. 61650500
. 79659500
. 99763200
. 11644500
. 34499700
. 68681900
. 67880600
. 27446200
. 92383400
. 95368700
. 99735000
. 03587900
. 63754700
. 69402100
. 90117700
. 30741200
. 21185200
. 84631400
. 58631700
. 82106000
. 22089800

-1.
-2.
- 0.
- 3.

-3
-2
-4
-2
2
3.
3
2
1
0
1
2

92273800
48557800
63104700
42937500

. 94363200
. 63607100
. 31085900
. 53173100
. 63431700

29667100

. 13463100
. 49379800
. 50056600
. 55045100
. 98197700
. 14827400

. 38676800
. 07362500
. 02544600
. 20123100
. 51961200
. 61207800
. 03079900
. 62713600
. 82586800
. 09329200
. 25810900
. 75511400
. 11160800
. 46011900
. 45250500
. 29727500
. 88334800
. 50611900
. 85901300
. 66871300
. 45060300
. 51993800
. 84248800
. 30636000
. 51926700
. 05586300

=

NNNNPFPOOORFRPOONO

. 77513900
0. 27565100
1. 26554300
. 68438600
. 16751200
. 85301200
. 86087000
. 29307300
. 08605600
. 23364100
. 13068200
. 16893100
. 18638200
. 72684400
. 43603200
. 53976900

v
O

. 09432400
. 02219300
. 03924000
. 02672500
. 04539500
. 10562900
. 09318400
. 16140500
. 07900800
. 02764100
. 03817400
. 01258500
. 07799200
. 09865100
. 04359600
. 08296800
. 11053400
. 15191300
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9. Frontier MOs in C1-C6
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Figure S13. Frontier MOs of C1. Contour values are + 0.02 (e/bohr®)*2.
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Figure S14. Frontier MOs of C2. Contour values are + 0.02 (e/bohr3)1/2.
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Figure S15. Frontier MOs of C2’. Contour values are + 0.02 (e/bohr®)”2
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Figure S16. Frontier MOs of C3. Contour values are £ 0.02 (e/bohr3)1/2.
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Figure S17. Frontier MOs of C4. Contour values are + 0.02 (e/bohr®)*2.
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Figure S18. Frontier MOs of C5. Contour values are + 0.02 (e/bohr3)1/2.
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Figure S$19. Frontier MOs of C6. Contour values are £ 0.02 (e/bohr3)1/2.
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10. Experimentally Observed (CH,Cl,) and Computed (Vacuum) Singlet

Supporting Information

Lowest-lying Transitions for 1-6 and C1-C6, respectively

Table S4. Experimental vs. Computed fal (PBEO / 6-
31G) Values (nm). Energy and Composition of the

First Singlet Excited States (Wavelength, Oscillator

Strength f, Transition Percentage)

Experimental Calculated™ Composition Major
Cmpd
Amax (8 A [F] Assignment !
4 365 [55.1] 383[1.49] 122 — 123 (®)ru < (TDphnph2
(97%)
324 [30.1] 306 [0.43] 121 — 123 (T)mwen
(94%) < (MrunPns
302 [32.5] 301 [0.19] 122 — 126 (T)nph < (TDehnpn2
(94%)
5 390 [126.8] 427 [2.90] 192 — 193  (M)ew < (Mrwnens
(95%)
/ 322[0.16] 191 — 194  ()ry < (Mnen2
(95%)
301 [565.1] 303 [0.32] 192 — 198  ()nph2 < (T)rweh
(57%)
191 — 197 ()wenz — (Mrweh
(34%)
6 385 [83.2] 405 [2.04] 166 — 167 (M)ruw <« (Mrwnens
(94%)
/ 304 [0.25] 166 — 172 (T)nph2 < (TDrwen
(54%)
301 [35.6] 303 [0.20] 164 — 167 ()ruw <« (Mrwnens

(62%)

[a] The calculated excited states are 'A. [b] Experimental absorption (nm) and
extinction coefficients (¢) in 10° M*.cm™. [c] in nm. [d] Computed transition moment
under vacuum. [e] Experimentally not determined.
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11. Experimentally Observed (CH,Cl,) vs. Computed (Vacuum) UV-vis

Absorption Spectra
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Figure S20. Experimental (red) vs. TD-DFT-computed (blue) spectra for 1-3. A Gaussian broadening
function has been applied to the DFT calculated spectra (half-width: 0.4 eV).
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Figure S21. Experimental (red) vs. TD-DFT-computed (blue) spectra for 2 and 2’. A Gaussian
broadening function has been applied to the DFT calculated spectra (half-width: 0.4 eV).
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Figure S22. Experimental (red) vs. TD-DFT-computed (blue) spectra for 4-6. A Gaussian broadening
function has been applied to the DFT calculated spectra (half-width: 0.4 eV).
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Figure $23. TD-DFT-computed spectra for two conformers of 2. A Gaussian broadening function has
been applied to the DFT calculated spectra (half-width: 0.4 eV).

12. Characteristic Stretching Modes Experimentally Observed (KBr Pellets)

and Computed (Vacuum) for 1-6 and C1-C6, respectively

Table S5. Calculated (top)[a] and experimental (bottom) vibrational frequencies (cm™) of the
Ve=c and V= stretching modes in compounds C1-C6 and 1-6, respectively.

Compound
1° 2 2 3 4° 5 6
Calc
2240 (m,C=N) 2249 (m,C=N) 2254 (m,C=N), 2256 (m,C=N) 2216 (w, C=C) 2216 (s, C=C) 2215 (vw, C=C)
2212 (m, C=C)
Exp
2219 (m, C=N) 2222 (s, C=N) 2221 (m, C=N) 2223 (s, C=N) 2197 (vw, C=C) 2194 (vw, C=C) 2197 (vw, C=C)
2195 (vw, C=C)

[a] Scaling factor of 0.951 used.
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13. Z-Scan Data for 1-3 and 2’
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Figure S24. Overlay of real and imaginary cubic nonlinear optical molecular coefficients derived from
closed- and open-aperture Z-scan measurements for 1 (a), 2 (b), 3 (c) and 2’ (d) in CH,Cl, (b-d) or THF (a)

at 25 °C.
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Figure S25. Overlay of one- and two-photon absorption spectra for 1 (a), 2 (b), 3 (c) and 2’ (d) in CH,Cl,
(b-d) or THF (a) at 250 °C. The two-photon cross-sections are derived from open-aperture Z-scan
measurements and the one-photon spectra are plotted against twice the wavelength (2A).
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14. Two-Photon Excited Fluorescence (TPEF) Data for 4-6

s, (GM)
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Figure S26. Two-photon absorption spectra of 4-6 in dichloromethane (25 °C) in the Near-IR range.
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Figure S27. Overlay of one and two-photon absorption spectra for 4 (a), 5 (b) and 6 (c) in CH,Cl, (25

°C).
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